CLAIMS 

We claim: 

1. A formulation for treating a patient for a neoplasm by inhalation/ 
comprising: an effective amount of a vesicant and a pharmaceutially 
acceptable carrier, wherein said vesicant does not exhibit sul»rantlal 
pulmonary toxicity. / 

2. The formulation according to Claim 1, wherein said^sicant comprises a 
moderate vesicant. / 

3. The formulation according to Claim 1, wherein said vesicant comprises 
paclitaxel and carboplatin. ^ / 

4. The formulation according to Claim ly^herein said moderate vesicant 
comprises: a non-encapsulated anticanter drug, wherein when 0.2 ml of said 
drug Is Injected intradermally to ratef at the clinical concentration for 

parenteral use in humans: / 

(a) a lesion resultt4hat is at least 20 mm^ in area fourteen days 
after said intradermal injection; and 

(b) at least 5«m of the tested rats have this size of lesion. 

5. The formulation according to Claim 1, wherein said vesicant comprises a 
severe vesicant. / 

6. The formulaj^ton according to Claim 1, wherein said vesicant comprises a 
severe vesicaf(t selected from the group comprising doxorubicin, vincristine, 
and vinorelpine. 

7. The4ormulation according to Claim 1, wherein said neoplasm is a 
pulrer^ary neoplasm, a neoplasm of the head and neck, or other systemic 
neoplasm. 
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8. The formulation according to Claim 1, wherein said drug is in the form ^ a 
liquid, a powder, a liquid aerosol, or a powdered aerosol. 

9. The formulation according to Claim 1, wherein said drug compilses tubulin 
inhibitors. 

10. The formulation according to Claim 1, wherein sai^rug comprises 
alkylating agents. 

11. The formulation according to Claim 1, wh^fein said drug comprises an 
anthracycline. 

12. The formulation according to Clain/ 11, wherein said anthracycline is 
selected from the group consisting of epirubicin, daunorublcin, 
methoxymorpholinodoxorubicin, pyanomorphoiinyl doxorubicin, doxorubicin, 
and idarubicin. 

13. The formulation accofcling to Claim 12, wherein when doxorubicin is 
selected said effective amount of said drug for animals is about 2 to 90 
mg/m^ and the hum^ dose is about 3 to 130 mg/m^ wherein both doses are 
based on body surTace area. 

14. The forn^alation according to Claim 1, wherein said drug is a vinca 
alkaloid. 



15. Tlfe formulation according to Claim 14, wherein said vinca alkaloid is 
seleAed from the group consisting of vincristine, vinorelbine, vinorelbine, 
fdesine, and vinblastine. 



16. The formulation according to Claim 15, wherein when vincristine is 
selected the animal dose is about 0.06 to 2 mg/m^ and the human dose is 
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about 0.1 to 3 mg/m^; and when vinorelbine is selected animal dose Is abodt 
1.3 to about 60 mg/m^ and the human dose is about 2 to 90 mg/m^ wh^in 
all doses are based on body surface area. 

5 17. The formulation according to Claim 1, wherein said drug Is a^veslcant 
selected from the group consisting of mechlorethamine, mittyamycin; and 
dactinomycin. 



10 



18. The formulation according to Claim 1, wherein said drug is bisantrene. 

19. The formulation according to Claim 1, wherein said drug is amsacrine. 
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20. The formulation according to Claim l/wherein said drug is a taxane. 

15 21. The formulation according to Clarni 1, wherein said drug is paditaxel. 

22. The formulation according to Claim 21, wherein the animal dose is 6 to 
90 mg/m^; and the human dose is 10 to 400 mg/m^ wherein both doses are 
based on body surface are^ 
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23. A formulation for/reating a patient having a neoplasm by Inhalation 
comprising: 

(1) a safe/and effective amount of a non-encapsulated antineoplastic 
drug ha^^ng a molecular weight above 350, that does not exhibit 
substantial pulmonary toxicity; and 

(2) /an effective amount of a pharmaceutically acceptable carrier. 
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24. The formulation according to Claim 23, wherein said neoplasm is a 
pulfnonary neoplasm, a neoplasm of the head and neck, or a systemic 
)plasm. 
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25. The formulation according to Claim 23, wherein said drug is in the for/ 
of a liquid, a powder, a liquid aerosol, or a powdered aerosol. 

26. The formulation according to Claim 23, wherein said drug a protein 
5 binding affinity of 25% or more. 

27. The formulation according to Claim 26, wherein sai^Kclrug has a protein 
binding affinity of 50% or more. 
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10 28- The formulation according to Claim 23, wh^ein said drug lias a 
molecular weight above 400. 

29. A formulation for treating a patient/or a neoplasm by inhalation 
comprising: a safe and effective amoOnt of a taxane in an effective amount 

15 of vehicle comprising polyethylenedycol (PEG) and an alcohol. 

30. The formulation accordin^to Claim 29, further comprising an acid, said 
acid present in amount effeftive to stabilize said taxane. 



20 31. The formulation Micording to Claim 29, wherein said alcohol is ethanol. 

32. The formulatpn according to Claim 29, wherein said add is an organic 
add. 

25 33. The foi^ulation according to Claim 29, wherein said acid is citric add. 

34. The formulation according to Claim 29, wherein said taxane comprises 
pacljraxel. 



30 y85. The formulation according to Claim 34, comprising about 8% to 40% 
poiyethyleneglycol, about 90% to 60% alcohol, and about 0.01% to 2% add. 
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36. The formulation according to Claim 35 wherein said safe and effective 
amount provides an animal dose of about 6 to about 90 mg/m^ and a tyaman 
dose of about 10 to 400 mg/m^ wherein said dose Is based on bodysurface 
area. 
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37. A formulation for treating a patient for a neoplasm by j|?(halation 
comprising: a safe and effective amount of a drug selectM from the group 
consisting of carmustine, dacarbazine, melphalan, menraptopurine, 
mitoxantrone, esorubicin, tenlpxjside, aclacinomyclryplicamycin, streptozocin, 

10 and menogaril; and 

a safe and effective amount of a pharmaceuticSlly effective carrier, wherein 
said drugs do not exhibit substantial pulmoplary toxicity. 

38. A formulation for treating a patient for a neoplasm by inhalation 
15 comprising: a safe and effective amount of a drug selected from the group 

consisting of estramustine phosphate, geldanamycin, bryostatin, suramin, 
carboxyamido-triazoles; qncon^e, and SUlOil and its active metabolite SU20; 
and 

a safe and effective amount of a pharmaceutically effective carrier, wherein 
20 said drugs do not exhibi/ substantial pulmonary toxicity. 



39- A formulation fpr treating a patient for a neoplasm by inhalation 
comprising: a saf^ and effective amount of etoposide and a DMA carrier. 

25 40. The forn>6lation according to Claim 39, wherein said formulation provides 
an animalydose of about 4.6 to 200 mg/m^ and a human dose of about 7 to 
300 rng/m^ wherein said doses are base on body surface area. 



4iyA formulation for treating a patient for a neoplasm by inhalation 
30 coniprising: a safe and effective ampunt of a microsuspension of 9- 
'aminocamptothecin in an aqueous carrier. 
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42. The formulation according to Claim 39, wherein said formulation provide 
an animal dose of about 2-6 to 10 mg/m^ and a human dose of about 0.94 to 
15 mg/m^, wherein said doses are base on body surfece area. 
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5 43. A formulation for treating a patient having a neoplasm copj^prising: 
administering to said patient by inhalation, 

(1) an effective amount of a highly toxic antineoplastic drug; and 

(2) an effective amount of a chemoprotectant,yWherein said 
chemoprotectant reduces or eliminates toxic/effects in said patient that 

10 are a result of administering said highly toxic antineoplastic drug. 

44. The formulation according to Claim 43/wherein said chemoprotectant 
reduces or eliminates systemic toxicity inlaid patient. 

15 45. The formulation according to Claim 43, wherein said chemoprotectant 
reduces or eliminates respiratorwcract toxicity in said patient. 

46, The formulation accord^g to Claim 43, wherein said chemoprotectant 
comprises dexrazoxane (pCRF-187), mesna (ORG-2766), ethiofos (WR2721), 
20 or a mixture the/eoi 



25 



47. The formuiatiori according to Claim 43, wherein said chemoprotectant is 
administered b^re, after, or during said administration of said antineoplastic 
drug. 

48. The^rmulation according to Claim 43, wherein said antineoplastic drug 
comprises a nonvesicant. 



49yThe formulation according to Claim 43, wherein said antineoplastic drug 
30 comprises a moderate vesicant. 
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50. The formulation according to Claim 43, wherein said antineoplastic drm 
comprises a severe vesicant. / 

51- The formulation according to Claim 43, wherein said antineopl^tic drug 
comprises bleomycin. / 

52. The formulation according to Claim 43, wherein said antineoplastic drug 
comprises doxorubicin. / 

53. The formulation according to Claim 43, wherefm said antineoplastic drug 
comprises rnitomycin-C. / 

54. A method for treating a patient haviplg a neoplasm comprising: 
administering to said patient by inhalation, 

(1) an effective amount of avKighly toxic antineoplastic drug; and 

(2) an effective amount of/a chemoprotectant, wherein said 
chemoprotectant reduces or eliminates toxic effects in said patient that 
are a result of adminiCTering said highly toxic antineoplastic drug. 

55. The method aoe^wi^to Claim 54, wherein said chemoprotectant 
reduces or eliminate^ systemic toxicity in said patient. 

56. The methoja according to Claim 54, wherein said chemoprotectant 
reduces or eliminates respiratory tract toxicity in said patient. 

57. TheMTiethod according to Claim 54, wherein said chemoprotectant 
comopfees dexrazoxane (ICRF-187), mesna (ORG-2766), ethiofos (WR2721), 
or ar mixture thereof. 

58. The method according to Claim 54, wherein said chemoprotectant is 
administered before, after, or during said administration of said antineoplastic 
drug. 
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59. The method according to Claim 54, wherein said antineoplastic drujg 
comprises a nonveslcant. 

60. The method according to Claim 54, wherein said antineopla^ic drug 
comprises a moderate vesicant. 

61. The method according to Claim 54, wherein said anjifieoplastic drug 
comprises a severe vesicant. 

62. The method according to Claim 54, whereirj/iaid antineoplastic drug 
comprises bleomycin, 

63. The method according to CIgim 54,;/^herein said antineoplastic drug 
comprises doxorubicin. 

64. The method according to Clq^ 54, wherein said antineoplastic drug 
comprises mitomycin-C. 

65. A method for treatin^/S patient having a neoplasm comprising: 
administering a pharmaceutically effective amount of a non-encapsulated 
antineoplastic drug to4aid patient by inhalation, said drug selected from the 
group consisting ofi^ntlneoplastic drugs wherein 

when 0.2 ml of said drug Is injected intradermal^ to rats, at the clinical 
concentration^ror IV use in humans: 

(a) a/fesion results which is greater than 20 mm^ in area fourteen days 
after said intradermal injection; and 
)) at least 50% of the tested rats have these lesions. 

66/The method according to Claim 65, wherein when said drug Is 

)xorubicln or vinblastine sulfate, said drug is inhaled in the absence of 
perfluorocarbon. 
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67. The method according to Claim 65, wherein said neoplasm is a 
pulmonary neoplasm, a neoplasm of the head and neck, or other §?^stemic 
neoplasm. 

5 68. The method according to Claim 65, wherein said drug j/inhaled as a 
liquid aerosol or as a powdered aerosol. 

69. The method according to Claim 65, wherein sak/patient is a mammal. 

10 70. The method according to Claim 65, wherein said patient is a human. 
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71. The method according to Claim 65, wjierein said drug is an anthracycline 
selected from the group consisting of dclxorubicin, daunorubicin, 
methoxymorpholinodoxorubicjn^ epiryoicin, cyanomorpholinyl doxorubicin, 
and idarubicin. 

72. The method according to (^laim 65, wherein said drug is a vinca alkaloid. 



73. The method according^to Claim 65, wherein said drug is selected from 
20 the group consisting of yfncristine, vinorelbine, vindesine, and vinblastine. 

74. The method according to Claim 65, wherein said drug is selected from 
the group consistnig of mechlorethamine, mithramycin and dactinomycin. 

25 75. The metjrod according to Claim 65, wherein said drug comprises 
bisantrene./ 
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76. The^method according to Claim 65, wherein said drug comprises 
amsajzrine. 

77. The method according to Claim 65, wherein said drug comprises a 
3xane. 
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78. The methcxl according to Claim 77, wherein said taxane comprise^^* 
doxitaxel. / 

79. The method according to Claim 77, wherein said drug comprises 
paciitaxel, / 

80. A method for treating a patient having a neoplasraxomprising: 
administering an effective amount of a highly toxic tron-encapsulated 
antineoplastic drug to a patient by inhalation, whwein the molecular weight of 
said drug is above 350, and said drug has no substantial pulmonary toxicity. 

81. The method according to Claim 80, ymerein said neoplasm is a 
pulmonary neoplasm, a neoplasm of t})e head and neck, or a systemic 
neoplasm. 

82. The method according to 
liquid aerosol or as a powdere 

83. The method accordic(g to Claim 80, wherein said drug has a protein 
binding affinity of 25%/or more. 

84. The method according to Claim 83, wherein said drug has a protein 
binding affinity of 50% or more. 

85. The memod according to Claim 80, wherein said drug is selected from 
the groupyComprising doxorubicin, epirubicin, daunorubicin, 
methoxWnorpholinodoxorubicin, cyanomorpholinyl doxorubicin, and 
idarubfcin. 

86/ The method according to Claim 80, wherein said drug is a vinca alkaloid 
administered without the presence of a perfluorocarbon. 




3im 80, wherein said drug is inhaled as a 
aerosol. 



80 



87. The method according to Claim 80, wherein said drug Is selected froirr 
the group consisting of vincristine, vinorelbine, vindesine, and vinblastine. 

5 88. The method according to Claim 80, wherein said drug is / 
mechlorethamine, mithramycin, or dactinomycin. / 

89. The method according to Claim 80, wherein said drug is/oisantrene or 
amsacrine. / 

10 / 

90. The method according to Claim 80, wherein said drug is doxytaxel or 
paclitaxel. / 

91. The method according to Claim 80, wheren/said patient is a mammal. 

92. The method according to Clajm 80, wherein said patient is a human. 

93. A method for treating a patienrfoc/a ne comprising: 
administering an effective amount ofan antineoplastic drug to said patient by 

20 Inhalation; and . / 

administering a pharmaceutically effective amount of the same and/or 
different antineoplastic drug to said patient parenterally. 

94. The method accordjj^ to Claim 93, wherein said patient also is treated 
25 by radiotherapy. / 

95. The method/according to Claim 93, wherein said patient is also treated 
with Immunotherapy. 

30 96. The n^thod according to Claim 93, wherein said patient is also treated 
with gerie therapy. 
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97. The method according to Claim 93, wherein said patient is also 
administered chemoprotective drugs. 

98. The method according to Claim 93 wherein said patient isy^lso 
5 administered chemopreventive drugs. 

99. A method for treating a patient for a neoplasm cornf^rising: 
administering an effective amount of an antineoplas^c drug to said patient by 
inhalation; and 

10 administering an effective amount of the same aftd/or different antineoplastic 
drug to said patient by isolated organ perfusion. 

100. The method according to Claim 99ywherein said patient is a mammal. 

15 101. The method according to Clain/99, wherein saiid patient is a human. 

102. The method according to^aim 99, wherein said patient is also treated 
by radiotherapy. 

20 103. The method accord)(^g to Claim 99, wherein said patient is also treated 
by immunotherapy. 

104. The method Recording to Claim 99, wherein said patient is also treated 
by gene therapyy 
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105. The meahod according to Claim 99, wherein said patient is also 
administenM chemoprotective drugs. 



106. Trhe method according to Claim 99, wherein said patient is also 
30 adrriinistered chemopreventive drugs. 
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107. A method for treating a patient for a pulmonary neoplasm comprising:^ 

(1) selecting one or more antineoplastic drugs efficacious in treating 
said neoplasm and having a residence time in the pulmonary mi&osa 
sufficient to be efficacious in the treatment of said pulmonary 
neoplasm; and / 

(2) administering said drug(s) to said patient by inhal^on in a non- 
encapsulated form. / 

108. The method according to Claim 107, wherein jwhen 0.2 ml of said or at 
least one of said drugs is injected intradermally to rats, at the clinical 
concentration for parenteral use in humans: X 

A. a lesion results which is greater tHan 20 mm^ In area fourteen days 
after said Intradermal injection; and 

B. at least 50% of the^tested cats have these lesions. 

109- The method according to Qlaim 108, wherein said formulation results in 
a lesion which is greater thaiVabout 10 mm^ in area 30 days after said 
Intradermal injection; and aft least about 50%. of the tested rats haye these 
longer lasting lesions. / 

110. The method according to Claim 107, wherein the molecular weight of at 
least one of said fleeted drugs is above 350. 

111. The m/^hod according to Claim 107, wherein said patient is a mammal. 

112. The method according to Claim 107, wherein said patient Is a human. 

113/ A method of use, comprising the administration of one or more non- 
epicapsulated highly toxic anticancer drugs to a mammal by Inhalation, 
Avherein at least one of said drugs comprises a severe vesicant. 
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114. An apparatus for treating a patient for a neoplasm by inhalation / 
comprising: / 
in combination a nebulizer and / 

a formulation for treating a neoplasm comprising: / 

(1) a non-encapsulated anticancer drug, and / 

(2) a pharmaceutically acceptable carrier; wherein when 0.2 ml of said 
formulation is injected intradermal^ to rats, at the/clinical 
concentration for parenteral use in humans: / 

(a) a lesion results which is greater tha/ about 20 mm^ in area 
fourteen days after said intradermal injection; and 

(b) at least 50% of the tested rat^have these lesions. 

115. The apparatus according to Claim 114; wherein said formulation results 
in a lesion which is greater than about ly mm^ in area 30 days after said * 
intradermal injection; and at least aboirc 50% of the tested rats have these 
longer lasting lesions. / 

116. The apparatus according tp Claim 114, wherein said formulation further 
comprises an anthracycline. / 

117. The apparatus accoi?aing to Claim 116, wherein said anthracycline is 
selected from the group^zonsisting of epirubicin, daunorubicin, 
methoxymorpholinodG/xorubicin, cyanomorpholinyl doxorubicin, doxorubicin, 
and idarubicin. / 

118. The apparatus according to Claim 114, wherein said formulation further 
comprises a vmca alkaloid. 

119. Ther apparatus according to Claim 118, wherein said vinca alkaloid is 
selected from the group consisting of vincristine, vinorelbine, vinorelbine, 
vinddsine, and vinblastine. 
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120. The apparatus according to Claim 114, wherein said formulation 
comprises a vesicant selected from the group consisting of mechlorethamine, 
mithramycin, and dactinomycin. / 



121. The apparatus according to Claim 114, wherein said prmulatlon further 
comprises bisantrene or amsacrine. / 

122. The apparatus according to Claim 114, whereipf said formulation further 
comprises a taxane. / 

123. The formulation according to Claim 122; wherein said taxane is 
paclitaxel or doxytaxel. /O / 



124. An inhalation mask for administering aerosols to an patient comprising: 
a. means for enclosing the mouth and nose of said patient, having an open 
end and a closed end, said open/end adapted for placing over the mouth and 
nose of said patient; . / 

b- upper and lower holes in/aid closed end adapted for insertion of a nose 
outlet tube and a mouth inhalation tube; 

c. said nose outlet tuber attached to said upper hole, adapted to accept 
exhaled breath from tne nose of said patient; 

d. a one way valveyin said nose tube adapted to allow exhalation but not 
inhalation; / 

e. said mouth inhalation tube having an outer and an inner end, partially 
Inserted throjogh said lower hole, said inner end continuing to end at the rear 
of said patients mouth, said inhalation tube end cut at an angle so that the 
lower poriion extends further into said patients mouth than the upper portion 
and adapted to fit the curvature of the rear of said patients mouth; and 

f. a y4dapter attached to the outer end of said mouth inhalation tube. 

125. The mask according to Claim 124, further comprising a moderate 
vesicant present in said inhalation tube. 
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